This paper analyzes 19th and 20th century data from a well-known château in Bordeaux. The dataset includes information on weather conditions, starting dates of three phenological stages of grapevine, prices, and yields. We discuss how these variables have evolved over the last two centuries. We also study to what extent the impact of climate on yields and prices has changed over time. Our regression analysis suggests that the e¤ect of temperature on yields has become weaker since the 19th century.
. These studies …nd that high prices are associated with wet winters and warm and dry growing seasons. Weather variables are also key elements in explaining production yields. John Gladstones (1992) …nds that, once technology factors are controlled for, climate is the main determinant of grapevine yields. Jones and Davis (2001) show that amounts of rainfall during certain phenological growth stages have signi…cant e¤ects. This paper contributes to the above literature by studying two centuries of data that come from the archives of one of the most prestigious Bordeaux châteaux.
These archives contain detailed information on several climate variables (daily minmax temperatures and daily rainfalls), yearly starting dates of three phenological growth stages of grapevine, and yearly production yields. We also have a series of wine prices obtained from several Bordeaux wine brokers. A unique aspect of these data is that they cover such a long period. 1 Section I gives some background information about the château we are analyzing and de…nes the variables in our dataset. Section II contains our empirical …ndings. First, we provide a descriptive analysis of the data. Graphs of time series allow us to discuss how climate, onsets of phenological growth stages, yields, and prices have evolved over the past two centuries. We also explain how the extreme values of our outcome variables can be explained in terms of 19th and 20th century climate events. Second, we present regression results showing that climate e¤ects on prices and yields have changed over time. Section III concludes.
Data
The data analyzed in this paper concern essentially one single Bordeaux château. We were kindly given access to the historical archives of the château. From these archives we constructed time series of several variables. We have yearly starting dates of three grapevine growth stages: ‡owering (when the pollination and fertilization of the grapevine takes place, resulting in the development of grape 1 A related paper is by Storchmann (2005) . He studies the impact of English weather on Rhine wine quality between 1700 and 2000. 2 A tonneau is a frequently used measure of Bordeaux wine production, and consists of approximately 1,200 standard-size bottles.
berries; in Bordeaux this event usually begins in May or June), veraison (when grape berries start to soften and change color, signalling the beginning of their ripening process; July or August), and harvest (grapes are harvested when they are fully mature; September or October). 3 We also constructed time series of several temperature variables (monthly average temperatures, average temperatures of growing season, etc.), and a time series of monthly total rainfalls. Finally we compiled a series of yearly yields, de…ned as hectoliters of wine per hectare. 4 The data from the château records were supplemented with a series of yearly prices and cumulated rainfalls between October and September. The months between 3 We do not know to which grape variety the onsets of the three phenological stages refer. 4 The climate series come partly from the archives of a château adjacent to the one we are studying and from several Bordeaux weather stations. This is unlikely to pose problems as Table 1 .
Focussing on the three subperiods and the coe¢ cients associated with average 7 The basic idea to infer climate from phenological stages can be found in Isabelle Chuine et al. (2004) . Using a process-based phenology model they predict spring-summer temperatures from harvest dates since 1370 in Burgundy.
April-September temperature, we see that the e¤ect of climate on yields has be- This paper has analyzed 19th and 20th century data concerning a well-known château in Bordeaux. The dataset includes information on weather conditions, starting dates of three phenological stages of grapevine, prices, and yields. We have discussed how these variables have evolved over the last two centuries. We have also studied to what extent the impact of climate on yields and prices has changed over time. Our regression analysis suggests that the e¤ect of temperature on yields has become weaker since the 19th century. The in ‡uence on prices has, on the contrary, become stronger. Notes: Standard errors in parentheses; bootstrap estimates and bootstrap standard errors in the …rst three columns, robust standard errors in the last column; , and signi…cant at the 1, 5 and 10 percent levels.
